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摘    要 
 





实验结果显示，5mmol/L HMBA 有效抑制了人成骨肉瘤 MG-63 细胞的增殖活动，
改变细胞形态和超微结构恶性表型特征，并促使 MG－63 细胞表达骨钙素、骨粘素等
成骨特异标志蛋白，光镜和选择性抽提整装电镜观察显示经 HMBA 处理的 MG-63 细胞
产生了核基质－中间纤维系统构型的恢复性变化。双向凝胶电泳分析显示在 HMBA
诱导 MG-63 细胞分化前后存在 16 个差异表达核基质蛋白，MALDI－TOF 质谱鉴定显
示其核基质蛋白的成分产生了 MHC Ⅱ类抗原、ISGF3α、8-羟基鸟嘌呤糖基化酶同
功酶 ogg1、vimentin、与 60S 核糖体蛋白 L21 相似的蛋白上调，hnRNP A2 / B1、
actin 和 prohibitin 蛋白下调，新出现 DKFZp434M2221.1 蛋白、ST2 蛋白的差异变
化。蛋白印迹杂交与免疫荧光显微镜观察确证了 vimentin、actin、hnRNP A2/B1
和 prohibitin 在 MG－63 细胞分化过程中的表达变化。由 HMBA 处理的人胃腺癌
MGc80-3 细胞和 RA 处理的 MG-63 细胞的平行对照分析显示 vimentin、actin、hnRNP 
A2/B1 和 prohibitin 是诱导处理前后共同差异核基质蛋白。免疫荧光激光共聚焦显
微镜观察结果进一步显示 vimentin 和 actin、hnRNP A2/B1 和 actin、prohibitin
和 actin 以及 prohibitin 与癌基因 c-myc、c-fos 和抑癌基因 p53、Rb 表达产物有
共定位关系。 
研究结果表明，5 mmol/L HMBA 对人成骨肉瘤 MG－63 细胞的终末分化具有显著
诱导作用，在 MG-63 细胞分化过程中不仅其核基质－中间纤维系统构型产生了与其
相应正常细胞相似的恢复性变化，并且其核基质蛋白组成也相应产生明显变化，出
现了 MHC Ⅱ 抗原、IFN 刺激的基因因子 3α91/84 kda 蛋白、DKFZp434M2221.1 蛋
白、8-羟基鸟嘌呤糖基化酶同功酶 ogg1、vimentin、与 60S 核糖体蛋白 L21 相似的
蛋白质和白介素 I受体 ST2 蛋白等核基质蛋白表达的差异。其中 vimentin、actin、
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诱导不同肿瘤细胞的共同差异核基质蛋白。而 prohibitin 与成骨肉瘤细胞相关癌基
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ABSTRACT 
In this study, a polar compound, hexamethylene biacetamide, was used 
to induce the human osteosarcoma MG－63 cells into terminal differention, 
and its effects were investigated by cellular biology and immune biology. 
The differentially expressed nuclear matrix proteins were analyzed by 
subcellular proteomic methods in order to find out a new way to explore the 
molecular machnisms of carcinogenesis and malignant phenotypic reversion in 
a system level. 
The results revealed that the osteosarcoma MG－63 cells were induced 
into terminal differentiation after treated with HMBA as the proliferation 
of MG-63 cells were inhibited, the cell cycle were arrested in G0/G1, the 
malignant morphological and ultrastructural characteristics were reversed, 
the configuration of nuclear matrix-intermediate filament was altered, and 
calciums were accumulated on the surface of MG-63 cells, the bone 
morphological proteins, such as osteocalcin and osteonectin, were highly 
increased in the cytochemistry and immunocytochemistry assays. Nuclear 
matrix proteins, selectively extracted from MG-63 cells treated with or 
without HMBA, were subjected to proteomic analysis. Sixteen differentially 
expressed spots were identified, including up-regulated proteins MHC class 
II antigen, interferon-stimulated gene factor 3 α, 8-hydroxy-guanine 
glycosylase homolog ogg1, vimentin, DKFZp434M2221.1,down-regulated 
proteins hnRNP A2 / B1, actin, prohibitin, and newly expressed proteins 
similar to 60S ribosomal protein L21, ST2 protein. The specific nuclear 
matrix proteins associated with malignant morphology phenotypic reversion, 
including vimentin, actin, hnRNP A2/B1 and prohibitin, were identified after 
comparing the results with that from the RA-induced MG－63 cells and HMBA
－induced human gastric mucosa MGc80-3 cells, then confirmed by western blot 
and immunofluorescence analysis. Prohibitin, one of the specific nuclear 
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well as tumor suppressor gene p53 and Rb products. The expression level and 
location of prohibitin was changed following the differentiation of MG－
63 cells.  
Therefore, it is deduced that 5 mmol/L HMBA induced the terminal 
differentition of the osteosarcoma MG－63 cells. The configuration and 
composition of nuclear matrix are changed significantly following the 
differentiation of MG－63 cells. The expressions of nuclear matrix proteins, 
such as MHC class II antigen,interferon-stimulated gene factor 3 α , 
8-hydroxy-guanine glycosylase homolog ogg1, vimenti, DKFZp434M2221.1, hnRNP 
A2 / B1,actin,prohibitin, similar to 60S ribosomal protein L21,ST2 protein, 
are altered. The proteins, including vimentin, actin, hnRNP A2/B1 and 
prohibitin are differentially expressed in the same cells induced by various 
inducer and in various cells induced by a inducer. The colocalization of 
prohibitin with products of osteosarcoma associated oncogenes c-myc, c-fos 
and tumor suppressor genes Rb, p53, suggested the machnisms in which specific 
nuclear matrix proteins regulate the proliferation and differentiation of 
the human osteosarcoma MG-63 cells. It is confirmed that specific nuclear 
matrix proteins take part in the regulation of cell proliferation and 
differentiation, and the associated signal transduction pathways are 
suggested. It provides proofs and a new way to study the machnisms of 
carcinogenesis and malignant phenotypic reversion, as well as to reveal the 
relationship of a series of life activities, such as DNA replication, gene 
expression, signal transduction, and cell cycle regulation. Besides, this 
study provides several potential target proteins for cancer diagnosis and 
cancer therapy. 
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引物酶、DNA 多聚酶以及 DNA 损伤修复的酶类等均是核基质蛋白或核基质结合蛋白
[42
－51]
，DNA 模板和 DNA 复制相关的酶在核基质上组装成 DNA 复制复合体进行 DNA 复制，
核基质是 DNA 复制的空间支架，DNA 聚合酶等与核基质有特异的结合位点，通过结
合于核基质而被激活，从而促使 DNA 复制，使细胞周期得以进行，DNA 复制复合物
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